Introduction vicinity of Ca 2ϩ channels, such that they can be rapidly released in response to brief depolarizations. Fusion of It is generally known that the opening of Ca 2ϩ channels the remaining 75% of the readily releasable vesicles elicits an intracellular Ca 2ϩ signal with a highly nonunioccurs only after longer or repeated depolarizations, form spatial distribution (for a recent review, see Neher, indicating that these vesicles are more distal to Ca between the fifth and the eighth depolarization before 1998; Yawo, 1999). The exact mechanisms underlying this onset of a second larger bout of exocytosis. At a lower stimulation frequency of 3 Hz, this second, slower phase and shows that this pool can be selectively and rapidly depleted by mild stimulation. We adopted the term immediately releasable pool (IRP) for this vesicle population, as proposed in a recent study on rat chromaffin cells (Horrigan and Bookman, 1994). After depletion of the IRP, exocytosis initially proceeds at a maximal rate of 520 vesicles/s. The progressive decline of the C m responses to the repeated 100 ms depolarizations (Figure 1B) , 1996) . From the sum and the ratio of the capacitance increases to two qualitatively equivalent Ca 2ϩ current injections applied at a short interval, the upper limit of a releasable pool can be derived according to:
where S represents the sum of the capacitance responses to the first (⌬C m1 ) and the second (⌬C m2 ) depolarizations, and R is the ratio ⌬C m2 /⌬C m1 . S itself can be used as a lower pool size estimate, assuming that recovery during the 300 ms interpulse intervals can be neglected. The potentials of the two depolarizing stimuli were adjusted to give equal amounts of Ca 2ϩ influx. Provided that the second stimulus is at least as strong as the first, values for R of Ͻ1 represent secretory de- Figure 2E ). Second, the IRP (38-49 fF; Figure 2D ) does not show up as a separate kinetic component in the burst but constitutes only ‫%52ف‬ of the fast kinetic component. Therefore, the IRP seems not to be a separate pool of vesicles with fast fusion kinetics but rather a subpool of the RRP experiencing higher Ca 2ϩ levels during depolarizations. Third, the slow kinetic component of the exocytic burst corresponds to vesicles that apparently do not fuse upon depolarization. to the SRP is assumed to occur at a slow rate but from a depot pool of 4000 vesicles (Heinemann et al., 1993) . The transition of vesicles between the three different states can be described in matrix notation by to those release-ready vesicles that experience significantly higher Ca 2ϩ concentrations during depolarizations, most likely due to a close colocalization with Ca 2ϩ channels. If we assume a third power relation between dP dt ϭ 
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